Degeneration and recovery of rat olfactory epithelium following inhalation of dibasic esters.
Dibasic esters (DBE) are solvent mixtures used in the paint and coating industry. To evaluate the potential subchronic toxicity of DBE, groups of male and female rats were exposed for periods of up to 13 weeks to DBE concentrations of 0, 20, 76, or 390 mg/m3. After approximately 7 and 13 weeks of exposure, 10 rats per sex per group were subjected to clinical chemical, hematological, and urine analyses. Following 7 or 13 weeks of exposure, 10 or 20 rats per sex per group, respectively, were euthanized. An additional 10 rats were euthanized following a 6-week recovery period. A standard profile of tissues, including four levels of nasal cavity, was evaluated histopathologically. After 7 weeks of exposure, slight degeneration of the olfactory epithelium was observed in both male and female rats at 76 and 390 mg/m3. After 13 weeks, degeneration of the olfactory epithelium was present at all DBE concentrations in female rats, but only at the mid and high concentrations in male rats. The severity and incidence of the lesions were concentration related for both sexes with female rats being more sensitive than males. Following the recovery period, histological changes compatible with repair in the olfactory mucosa included an absence of degeneration, focal disorganization of the olfactory epithelium, and respiratory metaplasia. All other tissues were macroscopically normal. No other signs of toxicity were indicated by the other parameters evaluated. Inhalation studies of other esters demonstrate similar pathology in the olfactory epithelium. Since olfactory mucosa is rich in carboxylesterase activity, acids may be the toxic metabolites of these compounds. This hypothetical mechanism may explain the sensitivity of olfactory tissue to the effects of DBE.